Objective: To look for the presence or absence of seasonal variation of pulmonary embolism (PE). To analyze the effect of age, sex and the presence or absence of deep vein thrombosis(DVT) and its risk factors on the occurrence of PE. To analyze the ECG changes and the presence or absence of sinus tachycardia in patients with acute PE. Method: One hundred three patients with PE were studied retrospectively, during the years 2002-2007 at the intensive and respiratory care unit and general medical units in Ibn-Sena Teaching Hospital. Results: One hundred three patients with PE were studied. The age of the patients correlates significantly with the presence of PE being highest between 21-50 year of age, with p-value of <0.001. There were no seasonal variations in the distribution of PE with P-value of 0.06. Females significantly outnumbered male patients with P-value of 0.002. There was no statistically significant association between the clinically evident DVT or its absence and the diagnosis of PE with p-value 0.278. The association between the presence of PE and positive doppler ultrasound for DVT were significant with p-value of 0.023. There was a significant association between the presence of PE and sinus tachycardia with p-value of <0.001, and negative correlation with the classical ECG changes. Conclusion: There was no seasonal variation in the distribution of PE. There was significant association between the presence of PE and positive doppler ultrasound for DVT. Sinus tachycardias were commonly present with acute PE. We need to have more sophisticated facilities for proper diagnosis of PE.
he diagnosis of pulmonary embolism (PE) is missed more often than it is made, because PE often causes only vague and nonspecific symptoms. Pulmonary embolism is an extremely common and highly lethal condition and that is why it is a leading cause of death in all age groups. Risk factors for venous thromboembolic disease include increasing age, prolonged immobility, surgery, trauma, malignancy, pregnancy, congestive heart failure, and diseases that alter blood viscosity (1) .
Pregnancy by itself is a cause of hypercoagulability state by production of plasminogen inhibitors 1 and 2, and increasing platelet aggregation. There is increase in factors I, VII, VIII and X. Compression of the inferior vena cava by the pregnant uterus contributed to venous stasis (2, 3) .
Marked increase in the number of cases of acute myocardial infarction had been reported during winter (4) . The increased serum lipids levels, plasma viscosity, fibrinogen values, factor VII:c levels, and platelet counts have been reported to increase during cold seasons which may also contribute to PE (5, 6) .
For the above reasons many pulmonologists tried to study the seasonal variation of the occurrence of PE and deep vein thrombosis (DVT). Seasonal variation for DVT is not established in many studies (7) . Pulmonary embolism on the other hand, had been reported to have seasonal variation and specifically for fatal PE as documented by postmortem diagnosis (8) . 
Patients and Methods
One hundred three patients with PE were studied retrospectively. Their age ranged 17-89 year with a mean of 36.85. Thirty six males and sixty seven females. Most of the them were admitted to the respiratory and intensive care unit or in the general medical units where they were followed by physicians working in the respiratory and intensive care unit, during the years 2002-2007. The inclusion criteria were for patients diagnosed and treated as PE with or without clinically evident DVT. The diagnosis of PE was usually done by history, clinical examination, chest x-ray, pulse oxymetry and electrocardiography with or without echocardiography. Furthermore, clinical signs and symptoms of deep venous thrombosis, heart rate higher than 100 beats/min, immobilization (bed rest, except to access the bathroom, for ≥ 3 consecutive days) or surgery in the previous 4 weeks, previous objectively diagnosed deep venous thrombosis or pulmonary embolism, malignancy and pulmonary embolism as likely as or more likely than an alternative diagnosis, all the above mentioned signs or symptoms were used to predict or diagnose PE. D-dimer test was not available for most of the times neither pulmonary angiography or ventilation perfusion lung scan. The occurrences of PE were recorded during each month of the year to look for any seasonal variation in the admission of these patients.
Statistical analysis was done by utilizing the Chi-square test and observed / expected Chisquare for the distribution of PE among patients according to age, month of admission, sex, the presence or absence of clinically evident DVT and pulse and ECG changes. Also we identify the predisposing factors for PE.
T

Results
The one hundred three patients with PE were studied. They were divided into seven age groups as their age ranged from 17-89 year. The analysis of the frequency of occurrence of PE according to age groups indicates that the age of the patients showed significant association with the presence of PE, being highest between 21-50 year of age (50 female and 26 male), with p-value of <0.001 as in table (1) below. To analyze the distribution of PE according to the seasons, the months of the years were divided into six groups because of the small number of patients per month i.e 1-2, 3-4 and so on. There were no seasonal variation in the distribution of PE with P-value of 0.06 as in table (2) . The distribution of PE according to the gender of the patients indicates that there were 36 male and 67 females, with statistically significant difference, females significantly outnumbered males with P-value of (0.002) as in table (3) .
There was no significant difference in the number of patients with clinically evident DVT from those without. There was no statistically significant association between the clinically evident DVT or not and the diagnosis of PE with p-value of 0.278 as in There was no statistically significant association between PE and positive classical ECG changes (i.e. S1Q3T3), with significant difference between negative and positive ECG changes with p-value of <0.001 in favor of negative ECG changes as in table (6) . We found statistically significant association between the presence of PE and sinus tachycardia. Sinus tachycardia was present in 77. 7% of the patients, the p-value was <0.001 as in table (7). The male patients with pulmonary embolism mostly had orthopedic or pelvic surgery as predisposing factors as shown in table (8) . Deep vein thrombosis was present alone or in association with other diseases. The female patients with pulmonary embolism, on the other hand, mostly had cesarean section, pregnancy and pelvic surgery for gynecological and obstetric diseases as predisposing factors as shown in table (9) . Deep vein thrombosis was present alone or in association with other disease. 
Discussion
The inclusion criteria of patients with PE in this study were based on clinical findings and the recognition of predisposing factors which increase the probability of PE. The female patients mostly had pregnancy, cesarean section or pelvic surgery which were mostly gynecology and obstetrics surgery. The male patients on the other hand mostly had orthopedic or pelvic surgery. Furthermore, we do not have the proper diagnostic investigative facilities i.e. pulmonary angiography, ventilation perfusion lung scan, high resolution lung scan and even doppler echo or d-dimer test. The high resolution lung scan in our hospital were deficient of injector until 2008, the doppler ultrasound also were not available freely till the early 2008. Clinical examination of patients with PE and recognition of the predisposing factors remains the cornerstone of the diagnostic strategies for PE (9, 10) .
The seasonal variation in the distribution of PE was not clear in our patients as indicated by the results in table (2) .These results may be explained by the fact that in our study ,female patients outnumber the male patients ,and pregnancy and its complications had no relation to particular season. Our finding is different from other studies; these studies support the seasonal variation of PE (11) . The explanation of their findings were supported by the fact that, vasoconstriction induced by cold and reduced physical activity produce a well documented reduction in blood flow in the lower limbs. Hypercoagulability state might be induced by cold weather and enhanced by respiratory tract infections during that period (6) . While others claim that the seasonal variation reported by some authors may be due to the retrospective nature of the studies in which there is no real indication of the "main diagnosis" on discharge of these reported patients. Since some investigators question the whole issue and claim that, "patients as well as doctors take vacations in summer, resulting in a significant decrease in nonurgent surgical activities, admissions, and, likely, surgery-related complications; similarly, summer months have been shown to result in a 20% decrease in admissions for pneumonia and other emergency respiratory diseases" (12) .
The distribution of PE according to the gender of the patients in this study indicates that there were more female than male patients, with statistically significant difference between them, with P-value of (0.002) as in table (3) . This result is different from other studies where they report that males are more commonly affected than females (13, 14) . The only explanation of our finding may be due to the fact that a large number of our patients came from gynecological and obstetric hospitals because they do not have proper intensive care units. The frequency of PE according to age groups indicates that the highest incidence of PE were between 21-50 year of age. In hospitalized elderly patients, PE is commonly missed and often is the cause of death. This speculation may explain the small number of patients with PE in the age group of 61-80 year of age. The analysis of our results however, shows that the age of the patients correlates significantly with the presence of PE with p-value of <0.001 as in table (1) . Our finding is more or less (although not clearly defined) is similar to other studies where they found that for each 10-year increase in age, the incidence of PE is doubled (13, 14) .
In this study deep vein thrombosis was clinically positive in 44.7% and negative in 55.3% of the patients with PE, with no statistically significant association between clinically present or clinically absent DVT with p-value of 0.278. The presence or absence of clinical DVT does not represent the real incidence of DVT as venous thrombosis may occur anywhere in the body. Deep vein thrombosis in the calf, when considered alone, has low predictive value (15%) for PE (15) .
Furthermore it was found that few patients with PE will have evident DVT so they even do not recommend doppler ultrasound for DVT if it is clinically absent during the investigation of suspected PE (16) .
The number of patients with positive doppler ultrasound for DVT was found in 45.5% of the patients and negative in 54.5%, though it was not done in 15 patients (7 female and 8 males) and not all clinically suspected DVT had positive doppler ultrasound. The association between the presence of PE and positive doppler ultrasound was statistically significant with p-value of 0.023. The accuracy of doppler ultrasound depends on the operator and cannot distinguish between new clot or old one. Furthermore, it is not sensitive in detecting DVT in small vessel of the calf or in detecting DVT in the presence of obesity or significant edema as in patients with trauma.
In a study of 41 patients with positive abnormalities on pulmonary angiography, the results of leg venography were normal in 12 patients (17) . There are many studies to estimate the prevalence of DVT with PE which indicates wide discrepancies ranging from 10 to 70% in pulmonary angiography based studies and 25 to 93% in V/Q based studies, and in meta-analysis study of the prevalence of DVT in patients suspected PE was 18% and in proven PE 36-45% (16, 18, 19, 20) .
There was no statistically significant association between PE and the finding of a positive classical ECG changes. The number of patients with negative classical ECG changes outnumbered those with a positive classical ECG changes. The number of patients with PE and negative classical ECG changes was statistically significant with pvalue of <0.001 in favor of negative ECG changes. The abnormal classical ECG changes in patients with PE is rather nonspecific and its absence does not rule out the diagnosis of PE (21) .
Clinical examination of most of the patients in this study revealed sinus tachycardia with a positive correlation between the presence of PE and sinus tachycardia. This finding is consistent with other studies where they found that in PE the most frequent clinical signs were tachypnea and tachycardia (22, 23) .
Rodger M et al, from Canada found in 212 consecutive patients referred for V/Q or Pulmonary angiogram for suspected PE only 2 abnormalities (tachycardia and incomplete RBBB) significantly more prevalent in PE positive than PE negative patients (24) . In another study of patients with positive or negative PE, they found sinus tachycardia present in (39% vs 24%) atrial tachy arhythmias (15% vs 4%), Q3 (40% vs 26%) and Q3T3 (8% vs1%) (25) .
Furthermore, other investigators in an observational study have compared 49 patients with pulmonary embolism with similar number of people without PE. They found sinus tachycardia in (18.8% vs 11.8%), incomplete RBBB (4.2% vs 0%), S1Q3T3 (2.1% vs 0%) and S1Q3 (0 vs 0) (26) .
All the previously mentioned studies support our findings and add more insight to the usefulness of the ECG recording and the monitoring of pulse rate in patients with suspected PE.
Conclusion
There were no seasonal variations in the distribution of PE. PE being highest between 21-50 year of age with female patients significantly outnumbered males. There was strong association between the presence of PE and positive doppler ultrasound for DVT. Sinus tachycardias were commonly present with acute PE. We need to have more sophisticated facilities for proper diagnosis of PE.
